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Polyester film comp sites 



The present invention relates to polyester 
film composites, processes for their production 
and metallised films produced from the 
composite films. 

Polyester film composites comprising a layer 
of transparent polyethylene terephthalate and a 
layer of transparent copolyester are described in 
GB patent specification 1 ,465,973, The copoly- 
ester layer has an embossed exposed surface 
which is receptive to marking by writing or 
alternatively is in the form of a decorative 
design. 

It is also known that thermoplastics films 
often have poor handling properties which may 
result in difficulties in winding the films into 
reels and inefficient passage through process- 
ing machines. Many proposals have been made 
for overcoming these difficulties, for example 
the addition of filler particles especially of in- 
organic materials to the film, it has been pro- 
posed, for example, to include particles in the 
film having a size smaller than the thickness of 
the film to form surface protuberances in the 
film. On the other hand, in French patent 
2,207,804 there is described a film composite 
which comprises a principal synthetic polymer 
layer e.g. polyethyleneterephthalate and a 
second layer of another polymer e.g. a copoly- 
ester of ethylene terephthalate and ethylene 
isophthalate, in which particles of a finely 
divided material of average particle size up to 
100 microns are bonded to and/or penetrated 
into the second layer. Such particles are how- 
ever largely on the surface of the second layer. 

According to the present invention a 
polyester film composite comprises a primary 
layer comprising a highly crystalline molecularly 
oriented layer of a first linear polyester and a 
heat-sealable secondary layer adherent to the 
primary layer and comprising an essentially 
amorphous second linear polyester, said 
secondary layer comprising particulate material 
characterised in that said secondary layer con- 
tains from 0.005 to 1 0% by weight based upon 
the weight of the second linear polyester of a 
finely-divided particulate additive having an 
average particle size greater than the thickness 
of the secondary layer and dispersed sub- 
stantially uniformly throughout the secondary 
layer, the exposed surface of the secondary 
layer having anti-blocking surface protrusions 
produced by the particulate additive, said sur- 
face protrusions being present in an area con- 
centration of at least 50 protrusion peaks per 
mm 2 of surface having a peak height of at least 
0.4 t um measured from the surface of the 
polymer, i.e. the mean level of the bases of the 
troughs between the dispersed particles. The 
secondary layer should be capable of forming a 
heatrseal bond to itself or to the primary layer, 
or preferably to both, by heating to soften the 
second linear polyester and applying pressure 
without softening or melting the first linear 



poly ster in the primary layer. 

The polyester film composite may be formed 
by solvent casting or extrusion of the secondary 
layer onto the surface of a self-supporting film 
5 of. the first linear polyester, preferably a bi- 
axially oriented and heat-set film of poly- 
ethylene terephthalate. A convenient and 
alternative process for the manufacture of such 
film composites includes multiple extrusion 

jo through a multiple orifice die or coextrusion of 
the composite layers, e.g. broadly as described 
in GB patent specification 1 465 973, 
followed by molecular orientation by stretching 
in one or more directions and heat setting. A 

JS convenient process and apparatus for co- 
extrusion, known as a single channel co- 
extrusion, which is described in GB patent 
specifications 1 115 004 and 1 115 007, 
comprises simultaneously extruding streams of 

20 the first and second polyesters from two 
different extruders, uniting the two streams of 
polyesters in a tube leading to a manifold of an 
extrusion die and extruding the two polyesters 
together through the die under conditions of 

25 streamline flow so that the two polyesters 
occupy distinct regions of the flow without 
intermixing whereby a composite is produced. 

The primary layer of the film composite may 
be produced from any suitable synthetic linear 

30 polyester which may be obtained in highly 
crystalline form after stretching and heat 
setting. Polyethylene terephthalate primary 
layers are particularly preferred. Biaxial orienta- 
tion of the primary layer such as a polyethylene 

35 terephthalate layer may be accomplished by 
stretching the film composite in sequence in 
two mutually perpendicular directions typically 
at temperatures in the range 78 to 125° C. The 
stretching operation is preferably followed by 

40 heat setting under dimensional restraint 
typically at a temperature in the range 1 50 to 
250° C. Convenient processes for stretching 
and heat setting are described in GB patent 
specification 838 708. 

45 The second linear polyester of the secondary 
layer is preferably a copolyester derived from 
one or more of terephthalic acid, isophthalic 
acid and hexahydroterephthalic acid and one or 
more glycols, preferably ethylene glycol. The 

so preferred copolyesters which provide satis- 
factory heat-sealing properties in the 
amorphous state are those of ethylene tere- 
phthalate and ethylene isophthalate, especially 
in the molar ratios 60 to 90 mole % ethylene 

55 terephthalate and correspondingly 40 to 10 
mole % ethylene isophthalate. Particularly pre- 
ferred copolyesters comprise 70 to 85 mole % 
ethylene terephthalate and 30 to 15 mole % 
ethylene isophthalate, e.g. a copolyester of 

60 approximately 80 mole % ethylene 
terephthalate and approximately 20 mole % 
ethylene isophthalate. 

According to the invention, a preferred 
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process for the production of a polyester film 
composite comprises forming a film composit 
which includes a primary layer comprising a first 
linear polyester and a heat-sea labl secondary 
layer adherent to the primary layer and com- 
prising an essentially amorphous second linear 
polyester, said secondary layer containing from 
0.005 to 1 0% by weight based upon the weight 
of the second linear polyester of a finely-divided 
particulate additive dispersed substantially uni- 
formly throughout the secondary layer, and 
molecularly orienting the primary layer by 
stretching the film composite in at least one 
direction and then heat setting the primary 
layer, wherein the finely-divided particulate 
additive in the secondary layer has an average 
particle size of less than 30 /im but exceeding . 
the thickness of the secondary layer after the 
film composite has been stretched. For example, 
the primary and secondary layers may be ex- 
truded through a multiple orifice die and united 
in the molten state after extrusion or alterna- 
tively the composite film may be formed by co- 
extrusion generally as described in GB patent 
specifications 1 115 004, 1 115 007 and 
1 465 973. The composite film is preferably 
heat-set under dimensional restraint after the 
stretching operation has been completed. 
Generally, the conditions applied for stretching 
the primary layer may function to partially 
crystallise the second linear polyester and in 
such cases it is preferred to heat set under 
dimensional restraint at a temperature greater 
than the crystalline melting temperature of the 
second linear polyester and permit or cause the 
composite to cool in order to render the second 
linear polyester essentially amorphous. 

Secondary layers may be disposed on one or 
both sides of the primary layer. The film com- 
posites may have a total thickness in the range 
10 to 500 /zm and the or each secondary layers 
preferably constitute from 1 to 25% of the total 
composite thickness. The secondary layers 
preferably have a thickness of up to 10 fim and 
most preferably up to 5 ,um. 

Adequate anti-blocking properties are 
achieved when the protrusion peaks in the 
secondary layer are less than 5 fim in height. In 
a preferred embodiment all of the peak heights 
are in the range 1 to 3 //m, desirably in a sur- 
face concentration of up to 1 50 peaks per mm 2 
of surface. 

In the case of spherical particulate additives 
the average size of the particles is determined 
as the diameter of the particles. However, many 
particulate additives, especially inorganic par- 
ticles, are non-spherical in shape and for the 
purposes of this specification their average size 
is determined as the size of the particles in their 
greatest dimension. Size determination may be 
achieved by any process known in the art, e.g. 
by means of electron microscopy or 
sedimentation analysis. 

It has been observed in the art that some par- 
ticulate additives agglomerate into larger par- - 



tides when added to polymeric materials or the 
reactants for their formation. According to the 
preferred process described above for the 
production of the poly ster film composites, the 

5 particulate additive has an average particle size 
less than 30 pm f and it is intended that this par- 
ticle size should apply to the size of the primary 
non-agglomerated particles. Preferably the 
added particles have an average primary par-- 

jo tide size (conveniently ascertained as the 
median particle size by weight) in the range 2 to 
10 //m. 

Desirably the particles of the added par- 
ticulate material have a size distribution where- 

15 by the size of 1 0 % by weight of the particles 
(i.e. the upper decile) exceeds 5 /im. 

The particulate additive should be chemically 
inert in relation to the second linear polyester 
and the materials from which it is produced or 

20 any other additives in the secondary layer and 
preferably comprises inorganic particles com- 
prising one or a mixture of natural or synthetic 
silica, glass beads, calcium borate, calcium car- 
bonate, magnesium carbonate, barium sulphate, 

25 calcium silicate, calcium phosphate, aluminium 
tri hydrate, alumino silicates including the 
hydrated and calcined forms thereof, and 
titanium dioxide. Other suitable particulate 
additives include polymeric particles of poly- 

30 mers which melt at a temperature higher than 
the highest temperatures used in the produc- 
tion of the film composite and/or are immis- 
cible with the second linear polyester. The pre- 
ferred particulate additive comprises particles of 

35 silica. 

Ideally, the added particles are substantially 
spherical in shape. 

The particulate additive is preferably included 
in the secondary layer in an amount up to 5% by 

40 weight based upon the weight of the second 
linear polyester. In general, satisfactory surface 
slip and anti-biocking properties are provided by 
amounts of the particulate additive up to 1% by 
weight and especially in the range 0.01 to 0.5% 

45 by weight. 

In a film composite typically having a 
secondary layer thickness in the range 2 to 4 
/xm, spherical silica particles having a primary 
average particle size in the range 3 to 8 /urn, and 

so a size distribution in which the size of 10% by 
weight of the particles exceeds 5 urn, present in 
the secondary layer in an amount in the range 
0.1 to 0.5% by weight based upon the weight of 
the second linear polyester, result in a surface 

55 concentration of protrusion peaks projecting 
from the surface of the secondary layer in the 
range 25 to 150 per mm 2 and having a peak 
height in the range 1 to 3 ( um. Such a surface 
provides excellent handling properties and 

so acceptable heat-sealing properties in film com- 
posites comprising a biaxially oriented and heat- 
set polyethylene terephthalate primary layer and 
a 70 to 85 mole % ethylen te re phth a late/30 to 
15 mole % ethylene isophthalate copolyester 

65 - secondary layer represented by a static co- 
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efficient of friction for the secondary layer 
tested against itself in the range 0.40 to 0.50 
and a heat-seal strength measured by sealing 
the secondary layer to itself in the range 40 to 
70 N/mm 2 , 

The film composites according to the present 
invention are suitable for heat sealing to them- 
selves or the surfaces of other films such as 
polyethylene terephthalate films using con- 
ventional heat-sealing apparatus and con- 
ditions whereby the seal is formed by heating 
the film composite to a temperature at which 
the essentially amorphous secondary layer is 
softened and bonded to the receptive surface. 
Secondary layers comprising a 70 to 85 mole % 
ethylene terephthalate/30 to 15 mole % 
ethylene isophthalate copolyester are 
particularly suitable for heat sealing. The film 
composites also have acceptable handling 
properties determined by surface friction and 
blocking tests upon the secondary layers. 

The heat-sealable films described above are 
useful for the packaging of a wide range of 
articles. However, it is generally desirable that 
packaging films should have excellent optical 
clarity combined with other desirable properties 
such as good handling properties such that the 
films can be passed efficiently and without 
interruption through packaging machines, for 
example anti-blocking properties and slip 
properties or a low coefficient of friction. Par- 
ticulate additives used to modify the handling 
properties can, however, adversely influence 
optical clarity and heat-sealing properties. 

According to a particularly preferred embodi- 
ment of the invention, the secondary layer of the 
film composite comprises an admixture of 
finely-divided particles which includes particles 
of the nature and present in the amount de- 
scribed above together with smaller particles 
having an average particle size in the range 
0.005 to 1.8 fim and present in an amount of 
0.1 to 1% by weight based on the weight of the 
second linear polyester. Such film composites 
provide a particularly useful combination of 
optical clarity, handling and heat-sealing 
properties. 

Therefore, according to this preferred 
embodiment of the invention, a polyester film 
composite comprises a primary layer com- 
prising a highly crystalline molecuiarly oriented 
layer of a first linear polyester and a heat-seal- 
able secondary layer adherent to the primary 
layer and comprising an essentially amorphous 
second linear polyester, said secondary layer 
containing from 0.005 to 0.2% by weight based 
upon the weight of the second linear polyester 
of a finely-divided particulate additive having an 
average particle size in the range 2 to 1 0 to- 
gether with 0.1 to 1% by weight based on the 
weight of the second linear polyest r of a 
smaller-sized finely-divided particulate additive 
having an average particle size in the range 
0.005 to 1 .8 urn " dispersed substantially - 
uniformly throughout the secondary layer. The 



term "average particle size" us d in relation to 
the small r-sized particles r fers to the primary 
non-agglom rat d particl s and has the same 
meaning and is determined in the same manner 
5 as that described above for the larger-sized 
particles. 

Generally, in such a mixture of particles, the 
amount of the smaller particles exceeds the 
amount of the larger particles, preferably in a 

to ratio in the range 1.2:1 to 10:1. 

The exposed surface of the secondary layer 
has anti-blocking surface protrusions produced 
by the particulate additive mixture, said surface 
protrusions comprising at least 50 protrusion 

is peaks per mm 2 of surface having a peak height 
of at least 0.4 /zm measured from the surface of 
the polymer (i.e. the mean level of the bases of 
the troughs between the dispersed particles) 
and preferably less than 50 protrusion peaks per 

20 mm 2 of surface having a peak height of more 
than 1 jum measured in the same way. Such 
film composites may be produced by any of the 
processes described above. 

The small-sized particles may be chosen from 

25 those particulate additives described above for 
use as the larger particles. 

The mixture of particles preferably comprises 
small and large particles of the same chemical 
nature. In particular particles having a refrac- 

30 tive index comparable with that of the primary 
layer are preferred, especially silica particles. 
Spherical particles provide acceptable handling 
properties. 

The mixture of particles is desirably formed 

35 by admixing two different sources of par- 
ticulate additives, for example, during the poly- 
merisation of the second linear polyester or by 
blending two masterbatches of the second 
linear polyester containing particles of different 

40 average particle sizes. 

An admixture of 0.04 to 0.15% by weight 
based upon the weight of the second linear 
polyester of large particles having an average 
particle size in the range 2.5 to 7.5 /*m and 0.1 5 

45 to 0.3% by weight based upon the weight of the 
second linear polyester of small particles having 
an average particle size in the range 0.5 to 1 .5 
^m is especially effective. Preferably the large 
particles have a size distribution in which the 

so size of 10% by weight of the particles (i.e. the 
upper decile) exceeds 5 urn and for the small 
particles the size of 10% by weight of the par- 
ticles exceeds 1 ^m. Such composite films, 
such as those having a secondary layer com- 

55 prising a copolyester of 70 to 85 mole % 
ethylene terephthalate and 30 to 15 mole % 
ethylene isophthalate, typically have the follow- 
ing combination of properties: 

Number of protrusion peaks having a peak 

so height in the range 1 to 3 urn = 20 to 50 per 
mm 2 and in the range 0.4 to 0.6 urn = 200 to 
600 per mm 2 . 

Optical clarity: 5% to 1 5%. 

Static coefficient of friction of secondary 

65 layer measured against itself: 0.5 to 2.0. 
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Heat-seal strength measured by s aling the 
secondary layer to itself: 85 to 120 N/mm 2 . 

In this specification the following t st 
methods have been used to determined certain 
properties of the film composites: 

The heat-seal strength was measured by 
sealing the secondary layer to itself or to the 
primary layer at 140° C for 0.5 second under a 
pressure of 103 kPa (15 psi), cooling to room 
temperature, and measuring the force required 
under linear tension per unit width of seal to 
peel the sealed films apart at a constant speed 
of 5.08 mm/second. To facilitate comparison of 
the heat-seal strengths tabulated below in the 
examples the values are quoted as the heat-seal 
strength for a film composite wherein the 
secondary layer comprises 20% of the total 
composite thickness. 

The static coefficient of friction of the 
secondary layer was measured against itself or 
against the primary layer by the procedure B of 
ASTM test D 1 894 — 73 with the modifications 
that (a) the film was not wrapped around the 
sled but loaded by placing the sled over it and 
moving the sled and film by means of a multi- 
strand copper wire attached directly to the film 
or sheet (b) the sled which was the same as 
that specified in ASTM test D 1 894—73 was 
further loaded by the addition of a 1 kg weight 
and (c) the loaded sled and film were moved at 
a uniform speed of 20 cm/minute. 

The blocking test was effected by pressing 
the test surfaces together at a pressure of 4.22 
KPa (43 g/cm 2 ) and 38° C for 3 hours. A test 
sample of the blocked material, 75 mm wide, 
was cut and the maximum linear force per unit 
width required to peel the two film composites 
apart was determined. Lower forces indicate a 
greater resistance to blocking. 

Optical clarity was determined as the per- 
centage of transmitted light which deviates 
from the normal to the film surface by an 
amount in the range 6' to 2° of arc during 
passage through the film essentially according 
to ASTM test D 1003 — 61. 

The invention is further illustrated by the 
following examples. 

Examples 1 and 2 and 
Comparative Examples A to C 

Film composites comprising polyethylene 
terephthalate as the first linear polyester in the 
primary layer and one secondary layer com- 
prising, as the second linear polyester, a co- 
polyester of 82 mole % ethylene tere- 
phthalate/18 mole % ethylene isophthalate 
were prepared. 

The first and second linear polyesters were 
prepared using a conventional process com- 
prising direct esterification of ethylene glycol 
with an acid (i.e. terephthalic acid in the case of 
the first linear polyester or a mixture of 82 mole 
% terephthalic acid and 1 8 mole % isophthalic 
acid in the case of . the secondary linear poly- 
ester) followed by polycondensation. After 



terminating the polycondensation, the polymer 
was cut int small granules suitable for 
extrusion. 

In the case of the Comparative Examples A 

5 and B, no particulate additive was added to the 
second linear polyester, but in the case of 
Examples 1 and 2 spherical silica particles were 
incorporated in the second linear polyester by 
addition to the ingredients for the direct 

w esterification process. Comparative Example C 
relates to a film composite wherein spherical 
silica particles were included in the secondary 
layer but not providing the minimum protrusion 
surface concentration according to the 

75 invention. 

Film composites were produced from the first 
and second linear polyesters by a process of 
single channel coextrusion wherein streams of 
the first and second linear polyesters supplied 

20 by separate extruders were united in a tube 
leading to the manifold of an extrusion die and 
were extruded simultaneously through the die 
under conditions of streamline flow and with- 
out intermixing. The film composite emerging 

25 from the extrusion die was quenched 
immediately upon a water-cooled rotating metal 
drum having a polished surface and stretched to 
3.6 times its original dimension in the direction 
of extrusion at a temperature of about 90° C. 

30 The longitudinally stretched film was then 
stretched transversely in a stenter oven to 4.2 
times its original dimension at a temperature of 
about 1 00° C. The film composite was finally 
heat set under dimensional restraint in a stenter 

35 oven at a temperature of about 225° C. 

The resulting film composites consisted of a 
biaxially oriented and heat-set polyethylene 
terephthalate primary layer and an amorphous 
copolyester layer of the nature shown in Table 1 

^0 and having the properties shown in Table 2. It 
will be seen that the handling properties, as 
represented by the tests for blocking and static 
coefficient of friction, of the film composites of 
Examples 1 and 2 are generally better than 

4S those of the film composite of Comparative 
Examples A to C. 

Examples 3 to 5 
Film composites comprising polyethylene 
so terephthalate as the first linear polyester in the 
primary layer and one secondary layer com- 
prising, as the second linear polyester, a co- 
polymer of 82 mole % ethylene terephtha- 
late/1 8 mole % ethylene isophthalate were pre- 
ss pared and a mixture of large- and small-sized 
spherical silica particles as shown in Table 1 
were produced in accordance with the general 
procedure described in relation to Examples 1 
and 2 and Comparative Examples A to C. 
so The properties of the film composites are 
shown in Table 2 wherein the film composites 
of Examples 3 to 5 provide a superior com- 
bination of heat-seal, handling and clarity 
properties compared with the film composites 
ss " of Comparative Examples A to C. Such proper- 
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ties are also gen rally better than those ex- 
hibited by Examples 1 and 2 relating t com- 
posites containing large particles nly in the 
secondary layer. The film composites of 
Examples 3 to 5 have acceptable clarity and 
heat-seal strengths generally of the order of the 



heat-seal strength of the film composite f 
Comparative Examples A and B and better than 
that of Examples 1 and 2 and Comparativ 
Example C. It is the lower area concentration of 
surface protrusion peaks of at least 1 /xm that 
gives better clarity and heat-seal strength. 



TABLE 1 





Particulate additive in 
secondary layer 








% by weight 
based on 


Particle size 
by weight 


of 

secondary 
layer 
fim 


VJ Vol O 1 1 

thickness 
of film 
composite 

ptm 


Example 


weight of 
second 
polyester 


Median 


Upper 
decile 


•Comparative A 


None 


None 


None 


4.01 


20 


Comparative B 


None 


None 


None 


2.47 


15 


Comparative C 


'Gasil' HP21 0,25 


1 pm 


1.5 fin\ 


3,65 


15 


1 


'Gasil* 35 0*25 


3 ftm 


5 /xm 


2.25 


15 


2 


'Syloid' 74 0,25 


5 fim 


8 ftm 


3.75 


15 


3 


mixture 
'Gasil' HP21 0.25 
'Syloid* 74 0.05 


1 fim 
5 fim 


1.5 fim 
8 fim 


2.87 


20 


4 


mixture 
'Gasil' HP21 0.25 
'Syloid' 74 0.01 


1 /im 
5 pm 


1.5 ^m 
8 fim 


2.92 


20 


5 


mixture 
•Gasil 1 HP21 0.2 
•Gasil* 35 0.1 


1 /zm 
3 ftm 


1*5 /im 
5 fim 


2.98 


20 
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Claims 

1 . A polyester film comp site, which com- 
prises a primary layer comprising a highly 
crystalline molecularly oriented layer of a first 
linear polyester and a heat-sealable secondary 
layer adherent to the primary layer and com- 
prising an essentially amorphous second linear 
polyester, said secondary layer comprising par- 
ticulate material characterised in that said 
secondary layer contains from 0.005 to 1 0% by 
weight based upon the weight of the second 
linear polyester of a finely-divided particulate 
additive having an average particle size greater 
than the thickness of the secondary layer and 
dispersed substantially uniformly throughout 
the secondary layer, the exposed surface of the 
secondary layer having anti-blocking surface 
protrusions produced by the particulate 
additive, said surface protrusions being present 
in an area concentration of at least 50 pro- 
trusion peaks per mm 2 of surface having a peak 
height of at least 0.4 jxm measured from the 
surface of the polymer. 

2. A film composite according to claim 1, in 
which the first linear polyester comprises a bi- 
axially oriented and heat-set crystalline poly- 
ethylene terephthalate layer and the second 
linear polyester comprises an amorphous co- 
polymer of 60 to 90 mole % ethylene tere- 
phthalate and correspondingly 40 to 10 mole % 
ethylene isophthalate. 

3. A film composite according to claim 1 or 
2, in which the protrusion peaks in the 
secondary layer have a height less than 5 fxm. 

4. A fiim composite according to claim 3, in 
which all of the protrusion peaks in the 
secondary layer have a height in the range 1 to 
3 /zm and have a surface concentration of up to 
1 50 peaks per mm 2 of surface. 

5. A film composite according to any preced- 
ing claim, in which the particulate additive in 
the secondary layer has an average primary par- 
ticle size in the range 2 to 10 /xm. 

6. A film composite according to any 
preceding claim, in which the particulate 
additive in the secondary layer has a particle 
size distribution whereby the size of 10% by 
weight of the particles exceeds 5 /*m. 

7. A film composite according to any preced- 
ing claim, in which the secondary layer tested 
against itself has a static coefficient of friction in 
the range 0.40 to 0.50 and a heat-seal strength 
in the range 40 to 70 N/mm 2 . 

8. A film composite according to any preced- 
ing claim, in which the secondary layer addition- 
ally contains from 0.1 to 1% by weight based 
upon the weight of the second linear polyester 
of smaller finely-divided particles having an 
average particle size in the range 0.005 to 1.8 
/zm. 

9. A film composite according to claim 8, in 
which the secondary layer comprises at least 50 
protrusion peaks per. mm 2 of surface, having a _ 
peak height of at least 0.4 um. 



10. A film composite acc rding to claim 8 or 
9, in which th secondary layer comprises less 
than 50 protrusion peaks per mm 2 of surface 
having a p ak height of more than 1 //m. 

5 1 1. A film composite according to claim 8, 9 
or 10, in which the particle admixture in the 
secondary layer comprises 0.04 to 0.15% by 
weight of particles having an average particle 
size in the range 2.5 to 7.5 /zm and 0.15 to 

jo 0.3% by weight of particles having an average 
particle size in the range 0.5 to 1.5 ^m. 

12. A film composite according to any of 
claims 8 to 11, having an optical clarity in the 
range 5 to 15% and in which the secondary 

is layer tested against itself has a static co- 
efficient of friction in the range 0.5 to 2.0 and a 
heat-seal strength in the range 85 to 120 
N/mm 2 . 

13. A process for the production of a 
20 polyester film composite as claimed in any pre- 
ceding claim which comprises forming a film 
composite which includes a primary layer com- 
prising a first linear polyester and a heat-seal- 
able secondary layer adherent to the primary 

25 layer and comprising an essentially amorphous 
second linear polyester, said secondary layer 
containing from 0.005 to 1 0% by weight based 
upon the weight of the second linear polyester 
of a finely-divided particulate additive dis- 

30 parsed substantially uniformly throughout the 
secondary layer, molecularly orienting the 
primary layer by stretching the film composite in 
at least one direction and then heat-setting the 
primary layer, wherein the finely-divided par- 

35 ticulate additive in the secondary layer has an 
average particle size of less than 30 um but 
exceeding the thickness of the secondary layer 
after the film composite has been stretched. 

14. A process according to claim 13, in 
40 which the primary layer is heat set under dimen- 
sional restraint at a temperature greater than 
the crystalline melting temperature of the 
second linear polyester. 

45 

Patentanspruche 

1 . Polyester-Verbundfolie, die eine aus einer 
hochkristallinen, moiekular orientierten Schicht 

so eines ersten linearen Polyesters bestehende 
Primarschicht und eine heifSsiegelfahige 
Sekundarschicht enthalt, die an der Primar- 
schicht anhaftet und einen im wesentlichen 
amorphen, zweiten linearen Polyester enthalt, 

55 wobei die Sekundarschicht teilchenformiges 
Material enthalt dadurch gekennzeichnet, daS 
die Sekundarschicht 0,005 bis 10 Gew.-%, auf 
das Gewicht des zweiten linearen Polyesters 
bezogen, eines feinverteilten, teilchenformigen 

eo Zusatzstoffes enthalt, der eine mittlere Teil- 
chengroBe hat, die groSer als die Dicke der 
Sekundarschicht ist, und der uberall in der 
Sekundarschicht im wesentlichen gleichmafcig 
. dispergiert bzw. verteilt ist, wobei die freie bzw. 

65 freiliegende Oberflache der Sekundarschicht 
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durch den teilchenfdrmigen Zusatzstoff 
gebildete Oberfi3chenvorsprunge aufweist, die 
das unerwunschte Kleben bzw. Blocking ver- 
hindern, und wobei die Oberflachenvorsprunge 
in einer Rachenkonzentration von mindestens 
50 Vorsprungsspitzen mit einer von der Ober- 
flache des Polymers aus gemessenen Gipfei- 
hohe von mindestens 0,4 /urn pro mm 2 der 
Oberflache vorliegen. 

2. Verbundfolie nach Anspruch 1, bei der der 
erste lineare Polyester aus einer zweiachsig 
orientierten und thermofixierten, kristallinen 
Polyethyienterephthaiatschicht besteht und der 
zweite lineare Polyester aus einem amorphen 
Copolyester von 60 bis 90 Mol-% Ethylen- 
terephthalat und entsprechend 40 bis 10 Mol-% 
Ethylenisophthalat besteht. 

3. Verbundfolie nach Anspruch 1 oder 2, bei 
der die Vorsprungsspitzen in der Sekundar- 
schicht eine Hone von weniger als 5 jum haben. 

4. Verbundfolie nach Anspruch 3, bei der alle 
Vorsprungsspitzen in der Sekundarschicht eine 
Hohe in dem Bereich von 1 bis 3 am und eine 
Oberflachenkonzentration haben, die bis zu 1 50 
Spitzen pro mm 2 der Oberflache betragt 

5. Verbundfolie nach einem der vorherge- 
henden Anspruche, bei der der teilchenfdrmige 
Zusatzstoff in der Sekundarschicht eine mittlere 
GroRe der Primarteilchen in dem Bereich von 2 
bis 10 <um aufweist. 

6. Verbundfolie nach einem der .vor- 
hergehenden Anspruche, bei der der teilchen- 
fdrmige Zusatzstoff in der Sekundarschicht eine 
TeiichengroBenverteilung hat, bei der die GroSe 
von 10 Gew.-% der Teilchen 5 /xm uber- 
schreitet. 

7. Verbundfolie nach einem der vor- 
hergehenden Anspruche, bei der die gegen sich 
selbst geprufte SekundSrschicht einen Haf- 
treibungskoeffizienten in dem Bereich von 0,40 
bis 0,50 und eine Hei&siegelfestigkeit in dem' 
Bereich von 40 bis 70 N/mm 2 zeigt. 

8. Verbundfolie nach einem der vorherge- 
henden Anspruche, bei der die Sekundar- 
schicht zusatzlich 0,1 bis 1 Gew.-96, auf das 
Gewicht des zweiten linearen Polyesters 
bezogen, kleinere, feinverteilte Teilchen mit 
einer mittleren TeilchengroSe in dem Bereich 
von 0,005 bis 1,8 urn enthalt 

9. Verbundfolie nach Anspruch 8, bei der die 
Sekundarschicht mindestens 50 Vorsprungs- 
spitzen mit einer Gipfeihohe von mindestens 0,4 
um pro mm 2 der Oberflache enthalt 

1 0. Verbundfolie nach Anspruch 8 oder 9, bei 
der die Sekundarschicht weniger als 50 
Vorsprungsspitzen mit einer Gipfeihohe von 
mehr als 1 urn pro mm 2 der Oberflache enthalt 

1 1 . Verbundfolie nach Anspruch 8, 9 oder 
10, bei der die Teilchenmischung in der 
Sekundarschicht aus 0,04 bis 0,15 Gew.-% 
Teilchen mit einer mittleren Teilchengro&e in 
dem Bereich von 2,5 bis 7,5 yum und 0,15 bis 
0,3 Gew.-% Teilchen mit einer mittleren 
Teilchengro&e in dem Bereich von 0,5 bis 1,5 
urn besteht 



1 2. Verbundfolie nach einem der Anspruche 
8 bis 11, die eine Lichtdurchlassigkeit bzw. 
optische Klarheit in dem Bereich von 5 bis 1 5 % 
zeigt und bet der die gegen sich selbst geprufte 

5 Sekundarschicht einen Haftreibungskoeffizien- 
ten in dem Bereich von 0,5 bis 2,0 und eine 
Hei&siegelfestigkeit in dem Bereich von 85 bis 
120 N/mm 2 zeigt 

13. Verfahren zur Hersteilung einer 
io Polyester-Verbundfolie nach einem der vor- 

hergehenden Anspruche, bei dem eine Ver- 
bundfolie gebildet wird, die eine aus einem 
ersten linearen Polyester bestehende Primar- 
schicht und eine hei&siegelfahige, an der 

is Primarschicht anhaftende Sekundarschicht ent- 
halt, die einen im wesentlichen amorphen, 
zweiten linearen Polyester enthalt, wobei die 
Sekundarschicht 0,005 bis 10 Gew.%, auf das 
Gewicht des zweiten linearen Polyesters 

20 bezogen, eines feinverteilten, teilchenformigen 
Zusatzstoffes, der uberall in der Sekundar- 
schicht im wesentlichen gleichmaSig dispergiert 
bzw. verteilt ist, enthalt, bei dem die Primar- 
schicht durch Verstrecken der Verbundfolie in 

25 mindestens einer Richtung molekular orientiert 
wird und bei dem die Primarschicht dann 
thermofixiert wird, wobei der feinverteilte, 
teilchenfdrmige Zusatzstoff in der Sekundar- 
schicht eine mittlere TeilchengrfiRe hat, die 

so weniger als 30 /im betragt, jedoch die Dicke der 
Sekundarschicht uberschreitet, nachdem die 
Verbundfolie gereckt bzw, verstreckt worden ist 

1 4. Verfahren nach Anspruch 1 3, bei dem die 
Primarschicht bei einer Temperatur, die grofcer 

35 als die Kristallschmelztemperatur des zweiten 
linearen Polyesters ist, unter Behinderung einer 
DimensionsSnderung bzw. unter dimensions- 
gerechter Einspannung thermofixiert wird. 

40 

Revendications 

1. Stratifie* sous forme de film de polyester 
comportant une couche primaire constitute par 

45 une couche fortement cristalline a" orientation 
molSculaire d'un premier polyester Iin6aire et 
une couche secondare thermoscellabie 
adhe>ant sur la couche primaire et constitute 
par un second polyester essentiellement 

so amorphe, cette couche secondare contenant 
une matiere a I'etat de particules, caracterise" en 
ce que cette couche secondare contient de 
0,005 a 1 0 % en poids, sur la base du poids du 
second polyester Hn€aire, d'un additif a I'etat de 

55 particules finement divise* ayant une grosseur de 
particules moyenne supdrieure a l'6paisseur de 
la couche secondaire et disperse de facon 
sensibiement uniforme dans ('ensemble de la 
couche secondaire, la surface exposee de la 

so couche secondaire presentant des pro- 
tuberances superficielles s'opposant a une pris 
en masse, produites par I'additif 3 l'6tat de par- 
ticules, ces protuberances superficielles etant 
pr6sentes selon une concentration en surface 

65 - d'au moins 50 pics en relief par mm2 de sur- 
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face ayant une hauteur de pics d'au moins 0,4* 
micron, mesuree a partir de la surface du poly- 
mere. 

2. Stratifie sous forme de film suivant la 
revendication 1, caracterise en ce que le 
premier polyester lineaire est constitue par une 
couche de polyfterephthalate d'ethylene) a 
orientation biaxiale cristallin stabilise 
thermiquement et en ce que le second poly- 
ester lineaire est constitue par un copolyester 
amorphe forme par 60 £ 90 moles % de t6r6- 
phthalate d'ethylene et de facon 
correspondante par 40 a 10 moles % d'iso- 
phtaiate d'ethylene. 

3. Stratifie sous forme de film suivant la 
revendication 1 ou 2, caracterise en ce que les 
pics formant protuberances presents dans la 
couche secondaire ont une hauteur inferieure a 
5 microns. 

4. Stratifie sous forme de fiim suivant la 
revendication 3, caracterise en ce que tous les 
pics formant protuberances de la couche 
secondaire ont une hauteur comprise dans une 
gamme allant de 1 a 3 microns et ont une 
concentration en surface allant jusqu'a 50 pics 
par mm2 de surface. 

5. Stratifie sous forme de film suivant Tune 
queiconque des revendications precedentes, 
caracterise en ce que I'additif a I'etat de par- 
ticuies present dans la couche secondaire a une 
grosseur de particules primaires moyenne com- 
prise entre 2 et 10 microns. 

6. Stratifie sous forme de film suivant Tune 
queiconque des revendications precedentes, 
caracterise en ce que I'additif a I'etat de par- 
ticules present dans la couche secondaire a une 
distribution granulometrique telle que la taille 
de 10 % en poids des particules depasse 5 
microns. 

7. Stratifie sous forme de film suivant Tune 
queiconque des revendications precedentes, 
caracterise en ce qu"e la couche secondaire, 
testee sur eile-m§me, a un coefficient de fric- 
tion statique compris dans une gamme allant de 
0,40 a 0,50 et une resistance de thermo- 
scellage comprise dans une gamme allant de 40 
a 70 N/mm2. 

8. Stratifie sous forme de film suivant Tune 
queiconque des revendications precedentes, 
caracterise en ce que la couche secondaire- 
renferme en outre de 0,1 a 1 % en poids, sur la 
base du poids du second polyester lineaire, de 
particules finement divisees plus petites ayant 
une grosseur de particules moyenne comprise 
dans une gamme allant de 0,005 a 1 ,8 micron. 

9. Stratifie sous forme de film suivant la 



revendication 8, caracteris ' en ce que la couche 
secondaire renferme au moins 50 pics en relief 
par mm2 de surface ayant une hauteur de pics 
d'au moins 0,4 micron. 

5 10. Stratifie sous forme de film suivant la 
revendication 8 ou 9, caracterise en ce que la 
couche secondaire comports moins de 50 pics 
en relief par mm2 de surface ayant une hauteur 
de pics superieure a 1 micron. 

io 11. Stratifie sous forme de film suivant la 
revendication 8, 9 ou 10, caracterise en ce que 
le melange de particules dans fa couche secon- 
daire comporte de 0,04 a 0,15 % en poids de 
particules ayant une grosseur de particules 

js moyenne comprise entre 2,5 et 7,5 microns et 
de 0,15 a 0,3 % en poids de particules ayant 
une grosseur de particules moyenne comprise 
entre 0,5 et 1,5 micron. 

12. Stratifie sous forme de film suivant Tune 
20 queiconque des revendications 8 a 11, carac- 
terise en ce qu'il a une clarte optique comprise 
entre 5 et 15 % et en ce que la couche 
secondaire, testee sur eile-meme, a un co- 
efficient de friction statique compris entre 0,5 et 

2S 2,0 et une resistance de thermoscellage com- 
prise entre 85 et 120 N/mm2. 

13. Procede pour la production d'un stratifie 
sous forme de film de polyester suivant Tune 
queiconque des revendications precedentes, 

30 selon lequel on forme un stratifie sous forme de 
film qui comprend une couche primaire com- 
portant un premier polyester lineaire et une 
couche secondaire thermoscellable adherant 
sur la couche primaire et renfermant un second 

35 polyester lineaire essentiellement amorphe, 
cette couche secondaire contenant de 0,005 a 
1 0 % en poids, sur la base du poids du second 
polyester lineaire, d'un additif a I'etat de par- 
ticules finement divise disperse de facon 

4o sensiblement uniforme dans la tot a lite de la 
couche secondaire, on oriente moieculairement 
la couche primaire par etirage du stratifie sous 
forme de film dans au moins une direction, puis 
on stabilise thermiquement la couche primaire, 

45 caracterise en ce que I'additif a I'etat de par- 
ticules finement divise present dans la couche 
secondaire a une grosseur de particules 
moyenne inferieure a 30 microns mais d6pas- 
sant I'epaisseur de la couche secondaire apres 

50 que le stratifie sous forme de film a ete etire. 

14. Procede suivant la revendication 13, 
caracterise en ce que la couche primaire est 
stabilised thermiquement sous retenue 
dimensionnelle a une temperature superieure d 

55 la temperature de fusion cristalline du second 
polyester lineaire. 



60 



65 



10 



